Introduction
Dinuclear iron units are present (or postulated to be present) at the active site of a variety of non heme m etalloproteins such as hemerythrin, m eth ane m onooxygenase or ribonucleotide reductase [11- To model the function of these biological sys tems, num erous bridged iron complexes have been synthesized [2] , some o f which are possibly also useful as catalysts for the oxidation o f hydrocar bons [3] . From a m ore theoretical point of view, the magnetic properties o f these model complexes are o f interest for the understanding o f the size and m agnitude o f exchange-coupling interactions, and the quantitative correlation of structural and mag-netic param eters o f dinuclear iron(III) complexes is becoming well documented [4] .
Com pared to the rich coordination chemistry of the tetradentate Schiff base ligand salen [5] , only little is known about the corresponding tetrahytetrahydrosalen \^a / h [ FeLX ] (X = Cl, SCN, N03 )
[ FeLX I2 1 : X = OCH3 1a : X = OH drosalen complexes. In the course o f our studies on the structure and oxygen-activating properties of nickel(II) complexes with substituted tetrahydrosalen ligands [6] , several iron(III) complexes [FeLX] (X -Cl, SCN, N O ,) and [FeLX]2 (X = OH, OMe) were prepared and characterized (L = dianion of N,N'-bis(2-hydroxy-3-r-butyl-5-methylbenzyl)-l,2-diaminoethane). The present contribu tion provides the results o f the X-ray structure analysis and of tem perature-dependent suscepti bility measurements o f complex 1 = [FeL(OMe)]> To our knowledge 1 is the first dinuclear, doubly methoxo-bridged iron(III) complex with a tetradentate ligand capping the two iron centers.
Experimental

Preparation o f complex 1
The synthesis o f the ligand H 2L was described recently [6] . F or the preparation of 1 a solution of 0.3 mmol anhydrous FeCl3 in 10 ml dry MeOH was added slowly to a solution o f 0.3 mmol H 2L in 20 ml MeOH with stirring and heating, which led to a dark blue solution. After dropwise addition of 3 mmol N aOM e in 20 ml M eOH (freshly prepared by reacting 3 mmol N a with M eOH) the reaction mixture was refluxed for 30 min and concentrated to 15 ml. The red concentrate was cooled at 5 °C for 48 h and the microcrystalline dark product formed was collected by filtration, washed twice with cold M eOH and recrystallized from MeOH. Yield: 54%; m.p.: 273 °C (dec.). 
Measurement o f susceptibility
M agnetic susceptibility data for 1 over the tem perature range 4.2 to 280 K were obtained with a Faraday-type magnetic balance using a sensitive Cahn D-200 electrobalance. The applied magnetic field was 1 T. Details o f the apparatus are de scribed elsewhere [7] . The data were collected for 10 mg o f a crystalline sample in a quartz basket. The system was pre-calibrated with HgCo(SCN)4 as standard. Diamagnetic corrections o f the m olar magnetic susceptibility of the complex were ap plied using Pascal's constants [8] ,
X-ray structure determination
Crystals of 1 were grown in the following way: a solution of 1 mmol FeCl3 in 30 ml M eOH was filled into a glass tube (diameter: 3 cm) and a layer of 20 ml MeOH was put on top o f it. Finally, 1 mmol ligand H:L and 2 mmol E t3N, dissolved in 30 ml MeOH, were carefully layered on top of all. Diffusion led soon to the formation o f a small blue zone at the phase boundary, indicating that com plex formation was taking place. W ithin 48 h the solution turned dark blue completely and after an other 3 days 11 mg of violet crystals o f 1 were col lected, suitable for an X-ray study.
Intensities were measured on a four-cycle dif fractometer (Stoe-Stadi-4) using graphite-m onochromatized M o -K a radiation (A = 0.71073 Ä). Cell constants were determined by least-squares methods from the 20 angles of 48 reflections (T = 289 K) on the same instrument. LP and back ground corrections and a numerical absorption correction were applied.
The structure was solved by SHELXS-86 and refined to the R-values given in Table I . Hydrogen atoms, except for the amine hydrogen atom s, were positioned geometrically (C -H -distance 0.96 Ä) and not refined. The final positional param eters are presented in Table II . The crystallographic cal culations were performed with the program s SHELX-76 and SHELXS-86 on an IBM 3090 com puter at Technische Hochschule D arm stadt. Scattering factors for C,H,N and O as stored in SHELX-76 [9] . Lists of atomic and therm al p a rameters as well as structure factor tables have been deposited [10] ,
Results
Details o f the X-ray structure
Complex 1, as prepared in its anhydrous form by slow crystallization (see Experimental), crystal lizes in the monoclinic space group C2/c. As shown in Fig. 1 , the Fe(ONNO) coordination cores of two [FeL]+ units are doubly linked by two methoxide anions. The resulting neutral "dim er" is a dinuclear polyhedron, composed o f two edgesharing F e 0 4N 2-octahedra. From the point of symmetry, the two monomeric units are connected Table I . Crystal structure data for complex 1. by a center o f inversion, which means that the four-membered ring formed by atom s Fe,0(3), Fe* and 0(3)* is planar. The coordination of the "capping" O -N -N -O chelate ligand in each oc tahedron is such that the phenolic oxygens 0(1) and 0(2) are m -positioned (see structure A in Scheme 1) and not trans (as in C). As pointed out, however, the arrangem ent o f the donor atom s in the two edge-sharing octahedra is inverse (see A), i. e., there is no reflection plane (as in B). It follows from the selection o f bond angles in Table III 
Magnetic data
Variable tem perature magnetic data for com plex 1 in the range 4.2 to 280 K show that weak an tiferrom agnetic coupling exists (Fig. 3) . The sus ceptibility passes a maximum at 34 K, whereas the magnetic m om ent /zefT (per iron center) decreases from 5.24 //B (280 K) to 0.7 Mb (4.2 K). Eq. (1) 
Discussion
The details of the structure of the dinuclear com plex 1 are very close to those of the corresponding complex 2 = [Fe(tetrahydrosalen)(OH)]2, as described by Borer et al. [12] , The structure o f 2 also consists o f centrosymmetric dimer units in which crystallographically equivalent iron(III) ions are bridged by hydroxyl groups instead of methoxide groups. The coordination of the O -N -N -O chelate ligand in 1 and 2 is identical and the degree o f octahedral distortion in both complexes very similar. In contrast to the iron(III) complexes with salen, which tend to dimerize by form ation o f a single oxo bridge [2] , the ligand tetrahydrosalen is obviously more flexible to allow the form ation of doubly bridged dimers through edge-sharing.
In complex 2, the individual dimeric units are separated from each other by a water and a pyri dine molecule. In complex 1 this "spacing" is pos sibly achieved by the bulky tert-butyl substituents on the phenyl rings of the ligand.
As shown in Table IV , the geometrical details ( F e -F e and F e -O distance, F e -O -F e angle) of the central bridging four-membered [Fe(OH)]2 ring in 2 com pare well with those o f the [Fe(OMe)]2 ring in 1. It is interesting though to find that the F e -F e distance in 1, which am ounts to 3.203 Ä, is the largest found so far for dinuclear iron(III) complexes doubly bridged by hydroxyl or alkoxide groups (see Table IV and ref. [4] ). 4-piperazinediylbis(N-ethylenesalicylaldim inato) [13 c] .
Recently, G orun and Lippard [4] suggested a quantitative m agnetostructural relationship for dinuclear iron(III) centers, which are doubly bridged by oxygen atoms. This exponential rela tionship, -J = A exp(BP), correlates the antifer romagnetic exchange-coupling constant J with a param eter P, describing the shortest superex change pathway between the two coupling metal centers [4] . Using the reported values for A and B [4] and the value P = 2.035 Ä, as found for com plex 1 in the present study (see Table IV ), one ar rives at -^caicd = 5.6 cm -1, which is in good agree ment with J found = 5.7 cm -1. The large average distance between the iron and the bridging O a t oms is thus responsible for the exceptionally weak
